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by vapor-liquid lift action through pipe -8 into 
the upper part of boiler |0. lefrigerant vapor 
expelled out of solution in boiler | 0, together with 
refrigerant vapor entering tln-ough pipe 8, flows 
upwardly frora the vapor expulsion unit 9 to the 
condenser |#,, as previously explained. The 
sorption liquid from which refrigerant vapor bas 
been expelled flows from the bofler | through 
the outer pipe or passage 3} of liquid heat ex- 
changer 2] and conduit . Lnto the upper part 
of absorber cofl 2-. The .circulation of absorp- 
tion solution in the liquid circuit just described 
is effected by raising of liquid through pipe 28. 
The ourlet end of condenser |#, is cormected by 
an upper extension of conduit |, vessel 3| and 
conduit 32 to a part of the gas circuit, as atone 
end of heat exchanger |9, for example, so that 
any inert gas which may pass through the con- 
denser 4 can flow into the gas circuit, lefri- 
gerant vapor hot liquifled in the condenser flows 
through the upper part of conduit 1 to displace 
inert gas in vessel 3| and force such gas into the 
gas circuit. The effect of forcing gas into the gas 
circuit in this manner is to raise the total pres- 
sure in the entire system whereby an adequate 
condensing pressure is obtained fo insure con- 
densation of refrigerant vapor in condenser 14. 
In accordance with my invention I provide an 
analyzer 33 which is arranged in a compact man- 
ner at the vapor expulsion unit 9 and more or 
less forms a unitary part thereof. The analyzer 
33 is formed by the horizontally extending portion 
of an l.-shaped conduit 3#, which is closed at both 
ends and fo one closed end of which is connected 
the upper end of the in,_er pipe or passage 26 of 
the liquid heat exchanger. Absorption solution 
from the absorber vessel 2 | enters one end of the 
horizontal portion 33 of conduit .#,, and the lower 
end of the vapor lift tube 28 is connected to the 
lower closed end of the vertical portion S of con- 40 
duit #` to receive absorption solution fo be raised 
by vapor lift action into the upper part of the 
boiler |. The boiler | is formed by one leg of 
an inverted IJ-shaped conduit whose other leg 
is connected at its lower end to the analyzer SS at 45 
a region rimovid from thi point at which thi 
liquid hiat ixchangir pipe . is connected there- 
to. Ata region adjacent to the closed end of 
the horizontally extending portion S of conduiç 
 is connected a conduit 3] which forms a part 50 
of the vapor supply line leading upwardly from 
the vapor expulsion unit 9 to the condenser |4. 
. The vapor expulsion unit 9 and absorber 
cluding the vessel 2| and coil 22 forma circuit 
for absorption solution in the boiler |{} of which 55 
a column of liquid is maintained ata height, such 
as indicated in Fig. 1, for example, so that ab- 
sorption liquid wfll flow by gravity through a 
connection or tube 38 into the outer pipe or pas- 
sage 3 of the liquid heat exchnger and con- 60 
duit 23 into the upper part of the absorber coil 
2. The absorption liquid flowing downwardly 
by gravity through the absorber coil 22 passes 
into the.absorber vessel 21 in which the 
riched absorption solution is maintained at a 65 
level, such as indicated in Fg. 1, for example. 
The analyzer or horizontally extending portion 
3 of the [.-shaped conduit #, is at or slightly 
below the liquid level maintained in the absorb- 
er vessel 2 |, so that the analyzer will be coin- 70 
pletely fllled with absorption solution during 
operation of the refrigeration system. In ef- 
ect, £he liquid contained in the conduit 
reely communicates with the store of absorp- 
tion solution in the absorber vessel 2| through a 75 
solid and unbroken liquid body. 
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In the operation of the refrigeration sysem 
of Fig. 1, vapor generated in the vapor lift tube 
28 and boiler |0 passes from the upper end of 
the boiler into the conduit SG. The generated 
5 vapor usua]]y is a mixture of refrigerant vapor 
and absorption liquid vapor; and, when am- 
monia and water are employed as the refriger- 
ant and absorption liquid, for example, the gen- 
erated vapor is usually a mixture of ammonia 
10 vapor and water vapor. Due to the difference 
in boiling points of ammonia and water, the 
water vapor may be removed from ammonia by 
cooling the mixture to condense out the water. 
In Fg. 1 this is accomplished by forcing all of 
15 the generated vapor from the conduit 6 through 
the liquid body in the analyzer 33. 
The absorption liquid introduced into the 
analyzer 3 is relatively rich in refrigerant and 
at a lower temperature than the generated 
20 vaPor, and in bubbling through the enriched 
absorption solution the water vapor is cooled 
sufliciently and condenses and in this way is 
removed from the ammonia vapor. The latent 
heat of condensation resulting from condensa- 
25 tion of water vapor is given up to the enriched 
absorption solution and forms an internally 
heated zone in which some ammonia vapor is 
pelled out of solution. Such expelled refrigerant 
vapor mixes with refrigerant vapor generated in 
30 the vapor lift tube 28 and boiler |, and the mix- 
ture passes from the analyzer 33 through the con- 
duit  to the condenser 
In the embodiment of Fig. 1 it ls desirable to 
keep the generated vapor in direct contact with 
35 the absorption solution in the analyzer SS for a 
relatively long interval of rime. I accomplish 
this by making the horizontally extending por- 
tion 3 of conduit 3 relatively long in a manner 
which wfll hot necessitate unduly increasing the 
overall size of the vapor expulsion unit 9. In a 
practical form of carrying out the embodiment 
of Fig. 1, the horizontally extending conduit 
portion -S forming the analyzer can be ruade 
as a coil which is disposed about the pipes form- 
ing the boiler |9, heating tube || and vapor lift 
tube 2, in the manner shown in Fig. 3 tobe de- 
scribed presently. Such cofl can be of any suit- 
able length which may vary from three-quarters 
to one and one-half turns, for example. 
It will be observed that rixe provision of an 
analyzer in a vapor expulsion unit 9 like that 
shown and described lends itself to an extremely 
compact arrangement of parts. The cluster of 
vertical pipes forming the vapor expulsion unit 
occupies a relatively small amount of space in 
which the individual pipes are in the immediate 
vicinity of one another. While the pipes in Fig. 
1 are shown in sPaced apart relation and in the 
saine plane in ortier to facflitate an under- 
standing of the invention, itis tobe understood 
that in a practical embodiment these pipes may 
be conveniently spaced apart about the heating 
tube || so that they wfll occupy a minimum 
amount of space. The liquid heat exchanger 
can be ruade in the form of a cofl disposed abou 
the lower parts of the heating tube || and tte 
pipes forming the boiler | and vapor lift tube 28. 
Even when making provision for the analyzer 
33 in the vapor expulsion unit 9, there is no 
çequirement or need for further increasing the 
overall size of the unit on accourir of such 
analyzer because the outer diameter of the 
analyzer, when in the îorm of a coil, need hot be 
greater than that of the liquid heat exchanger, 
as =seen in Fig. 3. Hence, the analyzer 3 in Fig. 
1 can be embedded in the same body of insulat- 



ing,:material which thermally:insulates the..other: 
parts,of the .vapor expulsion unit, in the manner 
shown in Fig. 3, thereby providing an efliliently 
insulated vapor expulsion unit in which provision 
is..made for analyzing generated vapor, This is 
especially important in that the heat recovered 
in the form-of, latent heat of condensation in the 
analyzer. 33 can be efliciently utilized and loss of 
sUCh recovered heat from the refrigeration sys- 
rem will be minimized. 1o 
Essentially; the absorber coil 22 .constittes an 
externally cooled zone whfle the vapor lift tube 
'8: and boiler J}each may be referred to:as an 
externa!ly heated.zone of the absorption liquid 
circuit; In  Fig;: 1 if will be seen thattheexter- 
ratly heated zones formed by the vapor lift tube 
28. and boiler J} are vertically extending and 
overlap each other in. a vertical directiom The 
thermal connections of boiler I} and vapor lift 
tube 28 fo the heating tube ! are formed along 
lines extending, parallel fo the axis of the heat- 
ing tube, such thermal connections extending 
downwardly ïrom a region-above the highest 
point of the liquid heat exihanger . The heur 
conductive conneition of the vapor lift tube 
fo the heating tube ! ! extends a!ong a vertical 
distance of which ai least one part is farther- 
from the lower heat input end of the heating 
tube J! than the point of the heat conductive 
connection of the boiler  to the heating tube S0 
! which is nearest to the lowr end of the 
heating tube. 
In the embodiment just described, the relation 
of the liquid heat exchanger fo the pipes of the 
vapor expulsion unit and the conduit forming 
the analyzer 33 is such that any vaP0r bubbles 
which may form in the liquid heat exchanger can 
freely vent through the coïmection 3 into the 
boiler } and from the liquid heat exchanger pipe 
25 into the analyzer . In this way the absorp- 49 
tion solution circulation noyer can be blocked in 
the circuit by trapped vapor. 
It will also be seen that geneïated vapor from 
the conduit S passes through liquid in the 
analyzer 33 with practically no liquid head on -5 
the vapor. This has certain advantages in that 
no appreciable resistance to lifting of liquid 
in the vapor lift tube 28 is developed. This will 
be apparent when it is considered that the reac- 
tion head for lifting liquid in the vapor lift tube:: 50 
3 is contained in the vapor expulsion unit itself 
and extends dovnwardly fïom the liquid leVel in 
the analyzer , which is substantia!ly the saine 
as. the liquid level in the, absmbeï vessel 2, 
to.a level corresponding to about the pointeS9 55 
ai the lower end of the vapor lift tube -. In 
order fo ob, çain ecient lifting of liqd in 
the vapor lift tube 28 under these conditions, 
the externally heated zone formed by the lift 
tube, is developed as a gas lift. pump having 
a vapor forming part of which vapor is, pro- 
duced by heating to effect such lighteningof the 
fu!d column:!n the, lift tube -that ptunping of. 
liquid will be-prom0ted under/the: reaction head 
in, ,the vapor  expulsion  unit.  ,;5 
In the embodiment of Fg. 1 the heating tube 
 ,is formed with.a s!it  ai which the upper 
ends of the thermal connections of the bofier 
and vapor lift tube 2,to the heating tube termi- 
nate. By forming such a slit g the fiow of heat 
to and through the upper parts of the-heating 
tube J is reduced, particularly when the lower 
end of the tube  is arranged fo beheated 'by, an 
el¢trical, heating, elment. Inthis:, way, theo 
uppe:: :pr ts of.the ,baller : } i:whichi do:,,not.con « 75 

tain  liquid ara not heated to: such:a:: hïg tem« 
perature that generated vapoz,: therein: will::be, 
corne., superheated,: By. preventing superheting: 
ofgenerated vapor, the normal condensation off 
vapor, in other parts oi the: refrigeratio:system:: 
will no.t::be disturhed. 
In the embodiment.of Fig.: 1 the:vap,or,,lif.ttube 
2 receives absorption:.solution which is.reltivel: 
rich: in refrigerant and which: thereforemay 
referred fo as. a,:::"rich :lïquioE. pump.f' In.Figi..2 
I have:shown an emb.odiment ofthe: invention 
which-diffeis, from that.: of Fig. 1 in tha the 
vapor lift tube therein receies:absorption ao]:u.: 
tion which is relatively weak in refrigeranti,]nd:: 
which may be referred fo: aa: a: "weak: liqid 
pump." In lig, 2; in which, parts similar 
those _shown in Fig. 1 are, referred to:b :the same 
reference numerals,, absorption solutior enriihed  
in refrigerant and flowing :from the absorber::.  
fo the vapor expulsion unit 9a passes :from the. 
inner pipe.2 of the liquid hea exchang.er 21 
into a vertiçally extending pipe g! ai a, point  
which is ai a level, below the liquid leel in the 
absorber vessel 2! and the level of the column.of 
liquid contained in the pipe  . 
The extreme lower end of pipe. ! is c!osed 
the saine manner as the boiler pipe l}-in Fig.: 1,. 
and the !ower part.or section Oa thereof is in:. 
good thermal contact with  the heating tube !a, 
as by welding, for example, as indicated,at: ! 
To the lower end of pipe ! is connected tha 
lower end of vapor lift tube-Sa which is 
hermal contact with the exterior oî the heating 
tube along a line extending, upwardly fo. the slit 
a, such thermal contact in this instanse ex 
tending upwardly a greater distance.than the 
thermal contact of section ! a of the pipe  [. 
Liquid is raised through vapor lift tube 28a. to 
the uppeï part of a standpipe or riser 45. whose 
lower end is conneçted to the outer passage :oç 
pipe  of he liquid heat exchanger . The: 
heating tube ! la in normal operation heats en-- 
riched absorption solution in the pipe section 
to cause expulsion of refrigerant vapor from 
solution. The principal part of generated vapor 
produced in the vapor expulsion unit of Fig, 
is expelled from solution in pipe section [a, and 
liquid of decreasing concentration flows down- 
wardly in, the section a fo the bottom closed 
end thereof. In certain instances it is desirable 
to provide a thermal gap or air space  betwee] 
the lower portion of the pipe section J}a and the. 
heating tube [[a. in this way excessive expul- 
sion of refrigerant vapor from solution in the, 
lower part of pipe section a is. prevented, 
thereby avoiding undesirable decrease in con: 
centrationof the absorption solution, and conse- 
quent increase in ifs temperature.. 
A liquid column is mainained in the rise. 
which is ai a level corresponding fo the liquid 
level in bofler 9 of Fig. 1, so that absorption 
solution weak in  refrigerant can flow by graity 
from the lower end of the riser to the upper,,partl 
of the absorber coil threugh theouter, passage,3{} 
of liquid heat exchanger and conduit 23,. The 
pipe ! ai a regie.oE above the bottom section a 
is formed to provide a, horizontally extending, 
section 3a which is utilized as the analFzer o, 
the valoï epulsion unit, From the pipe section 
33a the pipe 4 extends upwardly to tle..con- 
denser and communicates therewith, such upper: 
pipe section Ta forming the vapç supply le'ado, 
ingto, the condenser and: corresponding fo 
conduit  inFig, 1: 
Vpor expetled frora solution::,in-pipçse.ctlon., 
! 0passes :uPwardly througH , thë analyzer: 



in whtch tt is analyzed and refrigerant vapor 
flows through the pipe section 37a to the con- 
denser in which itis liquefied, as explained above 
in connection with Fig. 1. The vapor which 
passes from the upper end of vapor lift tube 28a 
into the vapor space of riser 43 fiows therefrom 
through a conduit 4S into the lower part of the 
horizontally extending pipe section or analyzer 
33a. The vapor entering the analyzer 33a from 
the conduit 45 bubbles through enriched absorp- 
tion solution and is analyzed, whereby absorp 
tion liquid vapor will be removed from refriger- 
ant vapor, as explained above in connection with 
the embodiment of Fig. 1. 
In the embodiment of Fig. 2, if will be seen 
that vapor passing through conduit 4S is intro- 
duced into the analyzer 33a below the liquid 
surface level of the column of enriched absorption 
solution therein. While the vapor in conduit 5 
and the vapor space of the riser 3 must overcome 
the liquid head extending upwardiy from the 
point that conduit 45 is connected fo the analyzer 
33a and the resistance to lifting of liquid in the 
vapor lift tube 28a is increased, this has hot been 
îound objectionable and refïigeration systems 
which have been constructed and embody vapor 
expulsion units generally like the one illustrated 
in Fig. 2 have been satisfactory in operation. 
The embodi.ment of Fig. 2 possesses certain 
advantages in that the boiler section i 0a, analyzer 
section 33a and vapor supply line can be formed 
from a single continuous length of piping, thereby 
providing an extremely simple and inexpensive 
consiruciion. A practical form of vapor expul- 
sion unit like tte one shown in Fig. 2 and just 
described is illustrated in Fg. 3, in which similar 
parts are referred to by the saine reference 
numerals. If will be seen in Fig. 3 th,.t the liquid 
heat exchanger 27 is in the form of a coil dis- 
posed about the pipes extending downwardly to 
the lower part of the vapor expulsion unit, and 
that the analyzer 3a is deve!oped as a turn or 
coll which envelops the vapor expulsion unit pip- 
ing. While the pipes are shown as being along- 
side one another, i will be undeïstood tha.t the 
comportent parts are distributed as symmetrically 
as possible about the heating tube  a. 
If wfll be seen that in Figs. 2 and 3 the pipe 
providing the boiler section a and vapor lift 
tube 23a and heating tube  a are disposed along- 
side one another and extend together as a group 
or cluster in an upward direction to a region at 
least as high as the upper end of the vapor lift 
tube 23a. Likewise, in Fig. 1 the boiler pipe f, 
vapor conducting cormection 3, vapor lift tube 
23 and heating tube  forma similar group or 
cluster of pipes and conduits. Further, in both 
embodiments of Fig. 1 and of Figs. 2 and 3 the 
analyzing portions 33 and 3a and liquid heat 
exchangers 27, which are disposed about the heat- 
ing tubes  , essentially forum a part of such group 
or cluster of pipes and conduits serving as com- 
ponent parts of the vapor expulsion unit. 
The vapor expulsion unit in its entirety, together 
with the liquid heat exchanger 27 and analyzer 
33a, are embedded in a single body  of insu- 
lating material retained in a metal shell or casing 
7 having openings at the top and bottom through 
which the ends of the heating tube a project. 
In vapor expulsion units of the kind shown in 
Figs. 2 and 3, itis desirable to develop the units 
in such manner that they can be tilted to a con- 
siderable extent and yet avoid the liquid level 
in pipe  falling below the point 2 at which 
the l!quid heat exchanger pipe 2. is cormected 
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thereto. This result ls obtained by arrangL'-g 
the absorber vessel 21 et a relatively high level. 
However, the absorber vessel 21 should hOt be 
arranged at such a high level that the liquid 
5 surface level therein is such a distance above 
the cormecting point of conduit 4 to the analyzer 
33a to tender the vapor lift tube 28a ineffective 
to lift liquid. Hence, in carrying out the embodi- 
ment of Fig. 2 in practice, it will be understood 
10 that a proper relation of the levels indicated at 
I, II and III in Fig. 2 is essential for satisfactory 
operation. 
In view of the foregoing, if wfll now be under- 
stood that a new arrangement for circulating 
15 fiuids in an absorption refrigeration system bas 
been provided which is efficient in operation, 
simple in construction and inexpensive fo manu- 
facture. In the embodiments described above, 
generated vapor is analyzed by bubbling such 
20 vapor through and in counter-fiow to enriched 
absorption solution passing from the absorber to 
the vapor expulsion unit. Hence, generated 
vapor is analyzed by passing directly in contact 
with absorption soiution circulating in an active 
25 part of the solution circuit. By way of example 
a.nd without limitation, the point 42 at which 
the liquid heat exchanger pipe 26 is connected 
to pipe 4  may be approximately midway between 
the liquid level in the absorber vessel 21 and the 
3O point at which the vapor conduit 45 is connected 
to the analyzer or pipe section 33a. 
Whfle several embodiment of the invention 
bave been shown and described, it wfll be appar- 
ent that modifications and changes may be ruade 
5 without departing ïrom the spirit and scope of 
the invention as pointed out in the following 
claires. 
VChat is claimed is: 
1. In absorption refrigeration apparatus hav- 
40 ing a refrigerant vapor supply line, a circuit for 
circulation of absorption solution including an 
absorber and a vapor expuision unit comprising 
an upright heating tube having a lower heat in- 
put end, a vertically extending pipe which serres 
45 as a boiler vessel and is in communication with 
aid vapor supply line, conduit means for con- 
ducting solution from said vapor expulsion unit 
to the inlet of said absorber including a lift tube 
having the lower end thereof communicating with 
5O the lower part of said pipe, said pipe and lift tube 
and heating tube being disposed alongside one 
another and extending together as a group or 
cluster in an upward direction to a region at least 
as high as the upper end of said lift tube, said 
55 pipe and lift tube being in thermal relation with 
the exterior of said heating tube, conduit means 
cormecting the outlet end of said absorber and 
said pipe atone level which is intermediate the 
ends of the latter for fiowing solution by gravity 
60 in an unbroken stream from the absorber out- 
let through said pipe into the lower end of said 
lift tube and forming a liquid column in said 
pipe having a liquid surface above said one level, 
and vapor conducting means to conduct vapor 
65 generated in said vapor expulsion unit to a region 
of said pipe below said one level and above the 
connection of said liît tube thereto ïor flowing 
vapor in intimate contact with absorption solu- 
tion in a part of said pipe which serres as an 
70 analyzer, said last-mentioned analyzer part of 
aid pipe essentially forming a part of said group 
or cluster. 
2. In absorption refrigeration apparatus hav- 
ing a refrigerant vapor supply line, a circuit for 
7S circulation of absorption solution including an 
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absorber and a vapor expulsion unit comprising 
an upright heating tube, a first vertically extend- 
ing conduit which serves as a boiler vessel and is 
in communication with said vapor supply line, 
conduit means for conducting solution from said 
vapor expulsion unit to said absorber including 
a second vertlcally extending conduit and a lift 
tube havlng the lower end thereof communicat- 
ing with the lower part of said first conduit 
and the upper end thereof communicating with 
the upper part of said second conduit, said first 
and second conduits and lift tube and heating 
tube being disposed alongside one another and ex- 
tending together as a group or cluster in an 
upward direction to a region at least as high 
as the upper end of said lift tube, said first con- 
duit and lift tube being in thermal relation with 
the exterior of said heating tube, conduit means 
conne,ring the ourlet end of said absorber and 
said first conduit atone level which is inter- 
mediate the ends of the latter for flowing solu- 
tion by gravity in an unbroken stream from the 
absorber ourlet through said first conduit into 
the lower end of said lift tube and forming a 
liquid column in said first conduit having a 
liquid surface above said one level, and vapor 
conclu,ring means to conduct vapor from the 
upper part of said second conduit to a region of 
said first conduit below said one level and above 
the conne,tion of said lift tube thereto for flow- 
ing vapor in intimate contact and in counter- 
flow to absorption solution in a part of said 
flrst conduit which serves as an analyzer, said 
last-mentioned analyzer part of said first con- 
duit essentially forming a part of said group 
or cluster. 
3. In absorption refrigeration apparatus hav- 
ing a refrigerant vapor supply line, a circuit for 
circulation of absorption solution including an 
absorber and vapor expulsion unit and a ver- 
tically extending liquid heat exchanger connect- 
ed therebetween, said vapor expulsion unit com- 
prising an upright heating tube having a lower 
heat input end and piping in the immediate 
vicinity of such heating tube comprising a plu- 
rality of sections including a first vertical sec- 
tion which serves as a gas lift pump and a sec- 
ond section which is in communication with sald 
refrigerant vapor supply line and to the lower 
part of which said gas lift pump section is con- 
nected, conduit means including said liquid het 
exchanger which is disposed about said heating 
tube and connects the outlet end of said absorber 
and said other piping section for fiowing solu- 
tion in an unbroken stream from the absorber 
ourlet through said liqnid heat exchanger and 
second piping section into the lower end of said 
first gas lift pump section and forming a liquid 
column in said second piping section freely com- 
municating with liquid in the absorber, said first 
gas lift pump section having a part in which 
vapor is formed which ls thermaliy connected fo 
the exterior of said heating tube in a zone ex- 
tending downwardly below the highest point of 
said liquid heat exchanger, means including a 
third piping section for conducting vapor gen- 
erated in said vapor expulsion unit to said sec- 
ond piping section for flowing vapor in intimate 

contact with enriched absorption solution in an 
analyzing portion of the second piping section 
and thereafter to said refrigerant vapor supply 
line and said first and third piping sections and 
5 heating tube being disposed alongside one 
other and extending as a group or cluster in an 
upward direction to a region at least as high as 
the upper end of said first gas lift section, the 
analyzing portion of said second piplng section 
10 and said liquid heat exchanger essentially form- 
ing a part of said group or cluster. 
4. In absorption refrigeration apparatus hav- 
ing a refrigerant vapor supply line, a circuit for 
circulation of absorption solution including an 
15 absorber and vapor expulsion unit and a verti- 
cally extending liquid heat exchanger connect- 
ed therebetween, said vapor expulsion unit com- 
prising an upright heating tube having a lower 
heat input end, a vertically extendïng pipe in 
20 thermal relation with said heating tube which 
serves as a boiler vessel and is in communica- 
tion with said vapor supply line, conduit means 
for conducting absorption solution from said 
vapor expulsion unit to the iniet of said absorber 
25 including said heat exchanger and a vapor lift 
tube having the lower end thereof communicat- 
ing with the lower part of said pipe, conduit 
means including said heat exchanger which is 
disposed about said heating tube and connects 
30 the ourlet end of said absorber and said pipe at 
one level which is intermediate the ends of the 
latter for fiowing solution by gravity in an 
broken stream through said heat exchanger and 
pipe into the lower end of said "vapor lift tube 
35 and forming a liquid column in said pipe hav- 
ing a liquid surface above said one level, said 
vapor lift tube having a part thermally con- 
nected to the exterior of said heating tube in a 
zone extending downwardly below the highest 
40 point of said heat exchanger, vapor conducting 
means including a conne,tion fo conduct vapor 
generated in said vapor expulsion unit to a region 
of said pipe below said one level and above the 
connection of said vapor lift tube thereto for 
45 flowing vapor in intimate contact wïth absorp- 
tion solution in a part of said pipe which serres 
as an analyzer, and said pipe and lift tube and 
vapor conducting connection and heating tube 
being disposed alongside one another and ex- 
5o tending together as a group or cluster in an 
ward direction to a region at least as high as the 
upper end of said lift tube, the analyzing part 
of said pipe and said liquid heat exchanger es- 
sentially forming a part of said group or cluster. 
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